Separation of inherent diastolic myocardial fiber tension and coronary vascular erectile contributions to wall stiffness of rabbit hearts damaged by ischemia, hypoxia, calcium paradox and reperfusion.
Ischemic myocardial contracture is exacerbated by reperfusion. This study examines the extent to which intensification of contracture by reperfusion is due to metabolic reoxygenation phenomena or hydraulic erectile contributions of coronary perfusion to left ventricular (LV) stiffness. Isolated rabbit hearts, with fluid-filled LV intraventricular baloons, were subjected either to: control aerobic perfusion; 30 or 60 min of global ischemia; 60 min of hypoxia with constant coronary flow; or 10 min of calcium-free perfusion to cause calcium paradox injury. During reperfusion with control perfusate isovolumic LV end diastolic pressure (LVEDP) was measured with constant coronary flow and during transient, 1 min, total global ischemia to measure the contribution of the coronary perfusion to LVEDP. In all injured groups LVEDP was increased compared to control hearts. The decrease in LVEDP during transient ischemia was greater in damaged hearts than in controls, demonstrating a greater contribution of coronary perfusion to LVEDP after injury. Only in the hypoxic hearts did diastolic fiber tension increase upon reperfusion. Inherent diastolic fiber tension decreased during 15 to 60 min of reperfusion in the ischemic and hypoxic injury groups, a trend which was masked by an increasing effect of coronary perfusion on LV chamber stiffness. During the reperfusion period enhancement of the erectile effect was more pronounced at higher preloads. Thus, reperfusion contracture was maintained both by changes in inherent fiber stiffness and by changes in the erectile effect. These contributions changed over time and varied with the type and severity of injury, but after all types of injury the erectile vascular effect made a greater contribution to diastolic chamber stiffness than inherent fiber tension.